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ABSTRACT ^ . . ' ^ 

A study wa^- undertaken to nea/eure the effect on 
reading co a'prehensioh of forcing attention -to/ different levals of 
analysis. The assumption .was that since textii can be analyzed at a 
variety of levels, comprehension refifUi^es a basic strategic 
coordination of processing activities. Forty sejcond grade, fifth 
grade,, and college students read and recalled stories under four- sets 
of orienting instructions. These treatment conditions ccn'sisted of an 
intent*ional memory set and three' secondary orienting tasks differing 
in the aaount of semantic processing reguired. Adults* recall 
reflected the level of semantic analysisr involved in the orienting 
ta^k; the younger groups wer6 cnly affected by the least Ecmantic 
task. Beginning readers appeared to, lack the processing flexibility 
necessary to establish goals for reading and for efficiently 
achieving them. (Author/MFH) 
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J Abstract * \ ^ 

The re^arch present'fed hjre jV d^^'gf^^d to measure the eff/ect op reading 
copiprehehs foil^of f9rcing attention to different levels of, analysis. Since 
texts can be analyzed at a variety Of Jev^els, such as let^rs, spelling 
patferns, wofds, etc.) comprehcns 1 oh', rfllflj i res a basic St ratep I c, coord I nat i o 
of processing activities. ..J^orty second grade', fifth grade, /and co^llege 
students read and reca 1 le^d^j^dpi^ under tour sets of orl en t i ng ^(TSt rue t i ons 
These treatment con9itior>«^ consisted of an I htentfon'S 1 memory set , arid thfee 
secondary orienting ^sks differing I n- the .amcJ^unt, of s«mantic proccissing 

required, Adu 1 ts ' ' reca 1 1 reflects the leye1 o,f 'Semant i.c analysis invcdVed . 

" • V , ^ ■ ■ ■ '. ' 

in the orienting the younger groups-^ere only affected by the least ^ 

semantic task.. Beginning readers* appear to lacK the prdces^ing flexibili^ty 



necessary to es tab U sh goa 1 s for reading and ef f f c i ent 1 y achieve the 



in < 
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Lcve^ls of Processing: 
The Str^t^glc Demands of Reading Comprehension 

Written text can be *ana I yzed at a var l>ej:y '^of-^ conceptual , levj^ls. For 

j|^xciniple, proofreaders are requThed to attend to spcllJng patterns withia 

v^ords wh i 1 e . [^)ngr ing syntactic and semantic Information which might lead 

them to overlook typographic errors. Teachers-, on the other hand, often 

complain that abnorma I j t Tes in the syntactic pattef^n of thel r students* 

p<i()ers ,mA^ it difficult (or impji^sible) to focus on the themJtlc conttsnt 
/ ' \ > 

of the papers. ',The various levels at which text can bt analyzed, and the 
fnXerdependence of these codes, require a basic coord 1 nat ton. of processing 
activitie'i for reodiyg. Th^ orches t rat 1 on T)f mental processing appears 
to be a key *cofTiponent in^the development of memory sk i 1 1 s ' (Brown , 1978a; 
Flavell, 1970); therefore, the purpose of this study is to explore its 

' . . . 

import ar^ce in the development of re^d 1 ng, comprehens 1 on . 

t ' 

-S'ince one of the main goals of reading Is the cons t ruc^t l<cin of'^ seman- 

• ■ \ ' 

ticallv we 1 1 - i n teqroted repres-en lat i on of the mean (ng aspects of the tfext , 

the suhord i fuit i on of other codes to this goal 1;5 required. As the informa- 

t i(^n processing system for reading dfevelops tpward fluency, there Should 



be' i ncre^i^sed efficien9y in the ct^jj^ruct Ion of the semantic representation 

Th 



m 

i^s i n itself could constitute onre definition of reading fluency, Secondary 
atteruional tasks imposejl during reading can effect the rBpresen ta 1 1 on of* 

the thematic structure in memory. The extent of the effects produced by 

• ■ ' • / •> 

various tasks provides a possible test of the efficiency of processing. 

, ... . • , • 

. • V ■ ■ ■ 
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.1 

Attentional man i pul at ions I n reading are particularly Interesting since • 

< • 

secondaFy tasJ^s can d i rect .process i r\g to various aspects of *t^ written 
code. These smaller elements, such as features, letters, or words,, appear T 
to be logical coris 1 1 1 ]uen t s of ^the ^ seman 1 1 c content ajnd are often sequenced 
in a type of leaj'ning hierarchy f or>^^l ns t rue 1 1 ona 1 purppses. -Therefore, 
if d^eve lopn>en.ta 1 differences exist in the Information processing of begin^* * 
ninq versus fluent readers, these differences should be ref letted in 
fnemori ay' effects of orienting tasks at various code levels. 

. An" i nteract i ve view bf information use in reading (Levy^ J977; Rumelhart, 
1976) suggests that all codes can contribute to reaching ^a criterion decision 

among alternative poss i b i 1 i 1 1 es at- any, one code level. In. fluent fading, 

... , . 1 * 

where attention is directed a t ^ thema t i c ana 1 ys I this interacti^ve system/^* 

should provide optimum efficiency for c<^struction of a semantic represent 

V tation. Howeve), when, at tent ion at the thematic level Is disrupted and 

criterion decislbns* required at other code levels^/^hen a seriall processing 

/ • ; 

component i s i n t roduqed , The convergence of information necessary for a 
^^^\iecisiOn at a constituent or lower level code will not necessarily yield 
sufficient information to construct an iotegrated semantic representation, 

Ra.ther, the cor^s t i tuen t decision must be subord i nate<^ to the goal of. 

^ i 

comprehension 30 that the information obtained is su1:)Sequent 1 y utilized. 

» This fneans-end subordination of process i n^ 'coni t i tutes the definition 

<jf Strategic behavior (Flavell, 1970). Bro^n. (1^5, 1978a) Indicates that^ 



X 



op\a 



metacogni t i ve aspect? of strategic kiehavior are likely to result in develop- 
mental differences on tas^ks requiri.ng strategic coord I ftat i 00 . Thus, part of * 
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the. dJ f f icul ty eKperlenced by beginners and poor readers may result from 

« 

frhe frequent need to coordinate criterion decisions made at different code 
leva Is, 

The research pres^ted here is designed to measure the effect on 
reading compyehens fc^ of fore i ng at tent i on to different levels of analysis. 
These levels represent codes available in written text and are analogous 
to processing irA/olved in mediated word recognition (LaB^rge & Samuels, 
I97M Wi^^hin an incidental ^earning paradjgm, t^^'f^^^hlft to lower level, ofj 
less semantic tasks.should result Mn less rec^^K^ (Anderson , 1970; Craik 
& foci^hart, 1972^, LaBerge 5 Samuels, : Reading, howe\/fer, differs from 

the situations generally investigated dnder this paradigm in thit component 
analysis constitutes an integral rather than i nc i den rci I • pa r t of the tas*k. 
Therefore, specific orienting tasks are introduced as secondary to a general 
goal of story recall, Th is es tab 1 i shes a situation in which processing 
induced by the orienting activity can either enhance or retard comprehension 
depending on its compatibility vjfith the subject's normal processing irjode 
and strategic ability. • * ' J 

Four treatment cond i t i ons are compared in the present reseaf ch . ; The 
bns i c 'intent iona I memory set occurs in isolation as the normal reading 
con ion, but also i n" comb i na 1 1 on w i th. the rema 1 n 1 ng tasks , These latter 
conditions modify .the text materials such that every fourth word of four 
or more letters becomes an operative site for the followiftg tasks: (a) 
Word Choice~-a pair of words if presented above and^be low the target site. 
The task requires semantic: analysis of the alternatives in terms of context 
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to choose the appropriate worcjs, (b) Reverse Read i ng**- the target word 
is raised above the normal line of text and typed in reverse sequence 
beginning with^the last letter of the y^ord. TKls task approximators mediated 
word recognition in that both context and orthographic cues cpn t i(i bute to 
identification of an' unfamiliar printed stlmJlu^* (c) Letter Match--each 
target wcTrd j s prese»ted aboVe* a set of randomly se-lected letters, one to" 
four of which als^ appear in the target word/ The subject is, to draw a 

■s 

liri^ through each letter in the random se^t which also appears in the target 

f ^ - ^ ^ ■ ^ 

word.. Th i s 'cond rti orr lacks the semantic component of the previous two 
tasks llhile f9cusifig attention to the jor thogr aph i c level, (See examples" 
i n Tab|)e J . ) * , . 



Insert Table 1 about here. 



■ The main hypothesis derived from the 1 eve 1 -of -process I ng paradigm 

(Craik & Lockhart , 1972) suggests that the three orienting tasks will 

{produce different levels of recall based |Dn the anxjunt of semantic 

processing, induced; thus, the ordering should be: word choice > reversed 

word > letter match. The re.1 a t i onsh i p of per f ormance on the normal reading 

condition to the o^ther orienting tasks depends on the type of pr<y:essing 

induced by ! ntent i onal i ty . Since fluent read i ng requ i res criterion 

decisions at, a semantic leve 1 (LaBerge & Samuels, 197^; Rumelhart, K97^) , 

performance of skilled readers should be similar In the intentional and 
. '^^^ • 

word choice conditions. , 
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For beginning re^iders, attentional processing Is necessary at lower 

code levels. The necessity to coordinate Information resulting from these 

intermediate level decisions will impose strategic dtmands similar to those 

* • 

involved In the* non--semant I c orienting tasks. Therefore, I n tentlona 1 I ty 
may fai-l to invoke appropriate forms of semantic processing (Murphy S Brown 
1975). Given these considerations, beginning readers should perform better 
in the word choice condition than under simply intijntlonal learning 
instructions, since the former Insures son>e decreet 'of semantic processing7 



Method ' ' ' . ^ 

Pes i gn ♦ The four treattnent conditions are a wl th'I n-si|(jjects factor. 
The various combinations of story •x tt^eatment and trial x treatment are • 
connterbSlanced , using a Greco-Latin Square de^sign- that is replicated at. 
each ability leve 1 ~-col lege, and grades, two andVfive. The us^ of different 
stories w/i th each g rade p reven ts direct comparisons across grades and thus 
establishes three separate experiments. Since all other aspects arer 
icjentical, these studies are reported and discussed concurrently. 

In each study, retention of tW task materials was the dependent 
measure, assessed through free recal 1 scores . The total amount of infor- 
mat:ic5n recalled as a function of treatment conditions was of interest, 



as were differences in the overall pattern of results across ability 

J- 'J 

levels. 

^ Subject s > Forty subjects from each of the three gVade 1 eve 1 s --second , 
fifth, and college unde rgraduates — part i ci pated in the Study/ Grade school 
subjects were fron three e lementary bui 1 d i ngs of the local public school 
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district. College subjects were enrol led in setticyns of Introductory 
educational psychology courses at' the University of Mllnols, Urbana- 
Champa i gn , ^ 

'\ Grade school s ti^dents "recei vl ng remedial instruction in readi ng wertf^ 
eliminated from the subject pool, with further screening of $ubjecti5 con-* 
ducted through a pre-test.on vocabulary recognition. Two subjects^ wha 
failed to qualify pn this vocabulary criterion we?^ eliniiTPll||ed from the 
test i ng samp ^e . ^ ^ 

Mater i a 1 s , The materials for this exjjjeriment consisted of stories at 
each grade level, a* recogni t i on test comprised of -single woiyds safmplA^ 
from the story vocabularies, and random digit sets for use in B^distractor 
task. Of these items> the stories apd the i r^ varAt ions for different 

tVeatmfent conditions are the n>ost crucial elenients. Three sets of f i 

* ■ ■ . ' ■ 

passages were selected from comprehension tests, instructional materials, 

and research protocols designed for use with the appropriate grade subjects. 

Story selection was limited to sequential narr^t i ves r^ither than descriptive 

or topical, factual accounts, since the pilot data on the tf^reei^ types of 

passages indicated that recall olP the latter two forms was retat i ve 1 y low. 

Four stories from each set wefe des Ignated' as target passages for use 

in combination with the t reatment cond I t ions , The remaining story was 

tape- recor'ded for use in an aural practice trial. The target passages 

varied in length, both within and between grade levels, ranging frq|m 65 

to 67, 92 to 100, and 97 to 11.5 words for second, fifth^ and college levels, 

■* . * 

respect i ve 1 y . 
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A separate study (Schwaj'tz, 1978) was conducted to determine an* Idea 
un i t. s t rue tUre for these stories against which subjtcts^ reel) 1 protocols 
could be scored. In%hat study, two segm<¥titat i on procedures were con-- 

trasted» that of Johnson's (1970) pausal units and a modification of 

' , * . . .- 

Spencer's (197^) functional units. Both procedures yielded an Idea structure 
that was highly replicable acros»s groups. The functional unit segmentation 
is.uitilized in this study since it Resulted in approximate l|(|)' twi ce as fi^any 
scoring units in the idea structure as Johnson's procedure. These smaller 
^ un i ts' shou 1 d enable a more precise sc^oring, r^qifiring less inferenqing by 

V 

■ • ■ ... 

scorers in judging whether a given idea unit Is represented in a subject's 

I * • 

I - ■. 

recall. Some add i t iona Ksupport for th i s , dec i s 1 orv and validation of the 

functional units is provided by the fact that 88^ of'^he terminal word's 

identified in the ^>ausal system also constitute terminal words in the 

functional segmentation. The final i dea s t ruct ure for the passages varied 

in the number of units i d^ t 1 f i ed both within and across grades. These 

range from l6 to 18, 21 to 39, and 21 to 35 ^or second, fi*fth grade, and 

college levels, respec t t ve 1 y . 

Treatrnent condi-tions were embeddiid wl ttfh^ stories hy designating 

/ ■'' . 

specific target words in each passag^a as operative sites. Every fourth 
word or four or more letters served as a target site for the three secondary 
or lent I ng ^asks . Proper names were included in the spacing 6f target 
words but could not in themselves serve as targets. The final operative 
site in a passage had tb precede one spacing unit of four-letter ^ords» 
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I 

This last requirement allowed subi|fc"t5 to rapidly conclude the passage 
and thus terminate the exposure period* 

In the Normal Reading conditioh^, no mod i f i/:at 1 on of target slates 
occurred; the passage was centered on the page wTth four spacing uf^lts 
between lines. In the other three 'cond i t i ons , the same arrangement was 
used, with target wor'ds replaced by underlining ip the -appropr i ate position; 

The Word Choice condition was create^d by printing the target. word 
and a dfstractor word above and below the target- site. Distractors were 
syntactically compatible, but semantically unacceptable, within the context 
of the story. The positional placement of these a 1 tennat I ves above or 
below the>site was randomly decided for each pair. 

For the Reversed Reading condition, the appropriate target word, 
printed above the target position in a reversed sequence ,^ began with the 
last letter of the word and ended in the r i ghfmos t pcfs i t i on with the 



first letter of the word. The final ori^entirtg condition, Le t fe r. Ma tch I hg , 
was produced by printing the target wo rd a line above its site andj an equal 
number of randomly arranged letters below the line, one to four of which 
were also in the target Word. Examples of these formats are presented 

i n Taib lei. * . 

The word recognition tests were based on a set of twenty words sampled 
from the secgnd or fiftVi grade passages, respectively, the samples re- 
stricted to non-targe^ words of four oymore letters. These items were 
then typed on 3 x 5 cards-., one word per card. . , 
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Each of five sets of random digits, selected for use as 4n interpolated 

task between passage presentation and recal If cohslsted of three separate^ 
•strings of four, five, and six digits, respectively. The ^st digit of 
each string was oinitted. in use with secondhand fifth grade subjects .yielding 
trials of three, four, and five digits. ' , 

Procedure. Subjects were teste^d individually in sessions lasting 
approxTmately «ne-l>*lf hour. Each testing session consisted of five, recall, 
segments, one aural practice trial, and the four t reatmer>t -rond i t Ions . 
The sequence of events within a segn>en^t was :' or i en t i ng ' i ns t rue t i ons fpr 
the treatment condition, presentation of the story, reversed dtgit span 
task, and free recall. The isolated word recogn i t i on .tes t Was administered 
prior to introduction of the expe r i Qienta 1 tnsks^, ;€ach 9/ the twenty words 
from the appropriate grade sample were shown briefly (ftpproxlmately a two- 
second presentation). Students mispronouncing more than two Uems were 
eliminated from the sample and excused ^ from the tasting session after a 
brief exposure to the treatment material?. 

^ The study was i n't roBuced ^as a ileve 1 opmen tal inves t i gat 1 on *of reading 
sl^iTls': using subjects from the three grade levels-. 'It was^ exp 1 ai ned ♦ ^, 
that <here would be a number of different segments; the sequence of events 
was subsequently described, followed by h n>ore detailed exp 1 ana 1 1 on -of the 
reverse d i g i t span" task and the recall instructions, stressing the need 
■ for recall of all Ideas from the story. Subjects were instructed to retell 
the story as completely as possible usln^ their own words, or phrases - ■ 
from the story i tsel f . 

- 12 



f'art r£ I parft'S, were then told that there would first, be" a warm-up tYlal' 
on which to practice the dl f terent steps In tHe prcjcedure* For,thi€, iht 



prac t i ce- Story- was recojrded. pn tape; subjects were Instructed to listen^*"*. 

' * . . * ■ ■ ^ : ■ ^- . .( 

carefully so that they could retell the, ^tory later/ They were also fnformed 
that there would be. some time (fifteen seconds) between the end af the story 
and the digit task; they were to use this time to tmjik about what hapj>ened' 
in the passage. 

The reversed digit span task was used as an interpolated task betw^n 

. ' . ■ ■ ■ . ' ■ . ■ /^^. 

story presentat ion and recall to disrupt rehe^rsa^l of the stories' surface 
structure. The suH^jegts listened to a string of digits and then at t^tnpted 
to repeat them in reverse Order. Following each story, subjects heard three 
digit strings of different lengths, increasing by c^ne digit per string. 

4 

They attempted to repeat the numbers in reverse order i mmed la t^+v after • 
having heard each string. For second- and fifth grade subjects, the. fii»st 
string was three digits, while college subjects began with four digits. 

Story recall began immediately after the third digi^: set. Subjects 
were allowed as much time as they ji^eded to recalV the story. When It 
appeared that they had completed their s^tatements, the experimenter prompted 
them tw'ce with the fallowing statement: "See if you can remember anything, 
else about the story.'' (Pause to let the child respond.) "Can you think of 
anything else about the story?" 

Subjects were assignedjto one of four treatnrfent sets as tfVey entered 
the study. These sets coi^nterbalanced the se.quence of treatment and story 
X treatment comb i nat^lons . Prior to each recall segment, the experimenter 
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, . \\. . * • . ■ ; ■ • . J ■ ■ ■■ ■ ■■■■ 

presef)ted 'orferiTlrig- Inst ruct Ions far the afJpropr l>ate condl t Ion , When a ^ 
secondary c^r i enti ng task was involved, subjects were shown a sentervce with 
two target sites and asked to perform the secondary task; corrective^, 
feedback given, if ne'ces'sary . * 

Just prior to ^p resen tat i on af the target story, subjects were agaio 
reminded that they, would have to retell the story later; par 1 1 cHvPsnts read 
each story orally> pausing wk^n necessary :to perform the secondary task. 
The experimenter corrected mlsreadln^^s or Incorrect responses. Upon com- 
pletion of the story the text was removed, and the remainder of the segment 
completed as described above, 

Resu 1 ts 

Two parallel sets of analyses were conducted. The first set deals 
with recall at -the level, of ideas expressed In the stories, while the second 
examines recall of individual words that comprise the target sites of the 
secondary orienting tasks. Both levels of analysis explore the effects of 
the orienting instructions on recaTl. 

I ^ea Un i ts ' , ^ ^ 

Idea unit scores were olitained by comparing subjects' free recall 
protocols to a pre*-es tab 1 i shed i dea s t rue tu re for each passage,' A rater 
judged whether or not each unit in the Idea structur;e appeared irt the 
subject ' s pro^ocoK; any approximation of a unit wis accepted. /A second 
rater scored a random sample of 20^ of the subjects at each grade level. 



\ 
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A correlation of the scores assiqnec* to each story^ In thl s samp Tc yielded 

an interrater reliability of ,87. • • . 

The main issue of the ana 1 ys i s. A^as the pattern of scores obtained 

across treatment cond f 1 1 ons-*-Norma 1 Readi ng Word "^hoice , Reversed Reding, 

and Let t;er *Match . The means and standarcl dev 1 at i on5\fO^' these conditions 
\ 

at each jrade level are shown in Table 2. The left baff /of Figure^ijul to 



3 grviphically present these patterns of. results across tasks /or college, 
fifth, and second grade grbups, respectively, ^ 



Insert Tajj^le 2 and Figures 1 to 3 about here.- 

— ^^"^ " 

An analysis of variance based on the Greco-Latin square' des i gn (Winer"/ 

1962) was conducted at ea|||h grade level. The analyses included^the four 

levels of treatments, stories and tVials (first to fourth) as wi th i n-subjec ts 

variation and also the be tween-g roups effect. Only for college subjects 

did any of these interaction effects approach significance^ with a residual 

wl thin-subjects value of F(3J06) « 2 7, p_ < .10. 

At each grade level there was h significant treatment effect, p < .001, 

s 

and F(3,>08) values of ,)5.0, 6.2, and.?.'^ for college, fifth, and second 
grades, respectively. There were also signific/nt variations in-n^tory 
difficulty, ^< .001, ^(3,108) -20,1, 26,0, 32.7, using the same sequence 
of grades. The trial effect was significant for second grade and college 
subjects'wi th F(3,108) - ''4.3, p. < .01 , and F(3,108) - 9 . ^ , £. < .001 , 
respectively, and reflects increased recall in later trials. Thi* means for 

I. 

trials (first to fourth) were 8. A, 9. 1 , 9.5, 10.0 and 5.8, 8.0, 8.^4, 8.8 
for second grade and college subje'cts, respectively. 



is 
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♦ * * 

The means of th* four treatment conditions shown In. T^a^le 2 were 

subjected to Newm^r^-Keu1 s tests . Results indicated that for college subj-ects 

■ , ■ ' ' • ^ ■ •• ■ ' 

the n)e&ns ^were ranked hs follows: normal reading >- reversed reading > 

/ ■ ■ ^ . 

letter match, £<'.05. jThe word ^ihoice scores fall between the means for 
normal and reversed rea^Jing but do not differ significantly from either. 

For bo<h fifth and second grade Subjects the only significant treatment 
effect occurred between the letter match group and the other three condl- 
t ions ; the let ter^ match task resulting in less idea unit recall. 

j \ - 9 

The contrasts which proved significant at the .05 level are indicate?!, 
^bove the graphs on the left side of Figures 1 to 3- Treatments underlined 
by common, line c^p not differ from each other; treatrDents not unde r 1 i ned 
by a con^mon 1 i ne do d i f fer . 

Target Word? . . 

To further investigate the effects' of different Orienting instructions, 
the subjects' recall cft^^a were^ rescored in order' to obtain a count of the . 
nuryber of target wcS'rds which were utilized in retelling the story. Credit 
vjas cfiven for variations on the target words, such as pi ural i zat ion dr verb 
tense change. ' ' . • 

As in the idea unit analysis, the pr^a^y concern was the pattern of 
results across tr^atn)ent conditions. The focus On target words should 
'reflect local effects of treatment conditions similar to word merDory results 
in the' level of processing literature (Craik S Tulving, 1975). The means 
and standard deviations of the number of target words recalled are presented 
by grade level and treatment condition in Table 3. The right half of * ^ 

' / 16 



Levels of Processing 
Figures 1 to 3 M I us t ratei the pattern of mearvs acroi» tasks fQr^ col leg'o , 



fifrh; anil^second -grade groups respect I ve ly . 



, — -^^-^^ ^ ^ 

nsert Table 3 ab.out he^re. 



^ As In the previous analysis, tt»ere,are no s I gn I f 1 cant 1 nteraci|^on 

effects. Story varlSition is slgnlLl^nt at each grade level, £< ,001, - 

and F{3,108) -JO^S, 10.7, 22. b, college, fifth, and second gradds, 

respectively. For sec9ncr grade subjects there Is a .strong effect due to 

trials, IF*(3 J08)— 5.55, p_ < .001. The means per trial are 3.0, 3.6, ^,0, 

and 3.8 for trials 1 to ^ respec t i ve 1 y . S i m M ar 1 y , for col lege subjects 

the trials eff«ct is significant, F(3,108) - i<.09, ^< .01; the :#)eans per 

trial were 3.^4, 3 • , and 3-6, respectively for trials 1 to ^. The 

treatment effects are signlfilcant for each grade level with^g^< .005 and 

■ f X 

F(3",108) » 15.9, 6.2, and ^4 ; 6- for col lege , fifth, and second grades, 
respect i vel y . ' 

The lewman-Keul s procedure was used to test for significant differences 
in treatn>ent means. For co 1 1 i^jpe' s t uden ts the pattern of results was word 
choice - reversed reading > normal reading > letter match, £< .jl)5. That 
is, relative tb the norma 1 ■ read i ng condition, where the target words receive 
no special emphasis, subjetts recall more of these words in the tasks which 
center on the words and fewer when focusing on the letters of tKe w<i|j-d . 

For fifth grade sub j ec ts on 1 y t he word ch'(ilce condition exceeds scores 
from normal reading. Both the word choice and the. j|^eversed reading condition 



exceeb the letter match task; normal ^ead i n^^dofi s npt 

if ■ 



I? 
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For seconcj grade subjects none of the treatment conditions differs 
'sjgni f Icant^y from normal reading; hoWever., score* on., the revel-sed ■ read i ng 
and word choice tasks do exceed those from^the letter match task, £ < .05. _ 

Ag^in, the contrasts which proved s i gn i f i cant ' at the .05 level^are 
itidicated above the graphs on the right side of'FlgOres 1 t6'3.'' T^eji'^noents 

♦ 

underlined by a common line do not differ from each other; treatments not 
underlined by a connon line do differ. 

* ■ * 

•Discussion . 



The- present experiment showed thaf for adult fluent readers--and to 

a lesser extent, for children — attentfonal orienting tasks- affect the amount 

* "■"*♦. 
and type of information recalled from reading a paragraph. In order to 

Interpl^et these findings, the results will be discussed in terms of the 
leve 1 s-of-process i ng^ conceptua 1 framework and i|||ues related to .the 
development of strategic^ behayior. A s umma ry se^t i on will reconsider 
the initial specul at i'fjn about models of reading fluency and suggest impli- 
cations for instruction gear^ toward the development of fluent processing. 

Levels of Proc essing • 

Tne orienting tasks have their clearest effect on recall by fluent 
adult readers. As shown in figure 1, a coljege subject |s idea uniH ^^call 
tends to vary as a function of the treatment condition. The treatments 
fiiffer both in the level at which criterion decisions are required and the 
extent of semantic analysis involved i n the de<:ision. While these twp ^ 
factors are closely related-, they are not identical. The criterion l-^vel'^ 



{ 
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■ 'V:^ , ; • , , ' : ; 

represents the appllcat-lon of attentlonal processina to reach a" decision 
at ,a partlculaf- code lever,. Scijj|j|ntic^ procesiln§ generates one source of 
Information that may contribute to the^crl teriorr decision. 

both the word choice and the rever-sed read I ng 'tasks require criterion 
d||llslon5 at the word lev*l ; hbwever, they differ to the extent that the 
decisions depend Qn'semantic analysis; Thi word choice task pi^esents' two 
relatJvely fa^nlllar, and therefore eas 1 Vy decorfable words, with the 
selection of the appropriate Item solely dependent, on semantlci top-down 
processing of the words in context/' The reversed reading man I pulat I on, 1 s 

i 

Similar to the re cog n 1 1 i on ©f an unfaml liar word 1 r\ context • Cues are 

available from the pre^vlous semantic anc^ syntactic Information, with the 
N 

reversal of letter sequence creat i ng a noore «llfflcult orthographic analysis. 
Different combinaHons of* top-down and .bottom-^iipfii 1 nformat Ion can produce 
an appropriate decision, but overall, this condition Is less deipendent 

. •* , ^ . .... 

on semantic information than Is the word cho4ce de<^^lsion/ 

For adults, this difference In the extent of ser^aii\tic analysis Involved 
in word level decisions results In a' slightly bet;te^ f^hough not statisti- 
cal ly si gn K i cant ) idea unit recall for the word choice task. This 
difference i;^also reflected in the fact that the nbrmal reading condition 
resulted in significantly better (jg^ < .05) idea'unit recall than the 

reversed reading task, but was statistically equivalent to word choice 

\ 

performance on this measure. 
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' . The si^perlorlty of idea unit recall by adults In th? nbrmal r^ea'<^ing 
format. Is -attributed t<? p recess I ng centered on crUeTl^ c^eclS'lons at^ 
a thematic level/ That is, processing of letters, words, and phrases are 
subordlrtete'to decisions related to idea structure. of the passage . jWh i 1 e . 

' ' ' : f 

this optimum mode of p rocess i ng may be son>ewhat hampered by*competing 
attdntiorral demands within the exper i men t (e . g . , articulation required for 
oral readkf^TT^e absences of secondary or! ent i ng^ act I vi t ies should 
facilit/te this type of semantic analysis. It is likely that different 
types of semantic processing can constituti the criterion decision at this 
.level. Imagery, elaboration^ and rr^fe rending .jM^e some of the possible 
candidates, but the current research provjdeS no, way of distinguishing; 
among them. Thieman (1976) demonstrates 
semantic level can affect memory for lexi 
If the difference between criterion 
those at thte thematic level were only a 
of semantic analysis, then it would not |)e necessary to differentiate, 
criterion levels. However, the 'results bf the target word analysis suggest 
a'qualitative d i f ference :i n tKe reca I 1 s resul t i ng from the initial brien- 

tat Ion (F i gure I ) . _ ■ • 

• In. retel I ing the stories, adults mention significantly more target 
words when the i n 1 1 la 1 process i ng was under word choice or j^feVersed 
reading condi.tions than the normal reading mode. Subjects were not sped- 
fically asked to recall the target word, but rather to use words or phrasis 
from the story when possible In retelling the Ideas from the story. tKus., 



:hat such distinctions at the 

M f . 

cal 1 tems . 

decisions at the word level and 
uantUative shift in the anK)unt 
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the greatec use of target words v^hen c^Itertiton dec-Jsions were rrtiidQ the 

^ ■' ■ 

V^ord lervel suggests that fhe^e t/ord$ form a type of ^scjf fo"^ d i r/g ^bout >yhlch« 

the Idea structure Is formed. This I nterpretat I oh I s ct>nslstent with the ^ 
view expressed by Soviet psychologl sts — tKat the head rem^ipibers what the 
head docs (Meacham, "1972; Brown 1978b) . Tbe use of contexts! Information 
to make .word decisions creates an Incidental semantic representat Ion irt^ the 
text. ' ' ■ 

effect Is not due simply to -the h I gh 1 1 ght I ng of target words by 
the orienting task, since the letter match copd 1 1 1 on attentuates both Idea 
unit affd target word'' reca I I . The criterion decisions at the orthographic 
Jevel required i r> this task apparently disrupt processing of the Idea 
structure. Whether or not the orthographic analysis yields a strong n>emory 
trace for 1:h^target words, these words were not included In the subjects' 
recall. This slv^gests that they were ' not i ntegrated with a representation of 
thematic information. To summarize: for adult fluent readers, recall de- 
pends both on the level at which criterion decisions are made while pro-- 
cessing text, and the contribution of seman 1 1 c^ process I ng to that criterion 
decision. 

For younger subjects, the pattern of results across orienting tasks 
is less differentiated. The only difference In IHea unit recall results 
from the disruption caused by the letter match task. This shift to cri- 
terlon decisions at the letter level Interferes with processing of thematic 
information as It did for col lege' subjects. 

It was initially hypothesized that for the youngest group , the word 
choice task would induq^e greater sem€intic analysis than they typ I ca I I y 
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engage ih dwr I rtg formal reading. The expected Increase in idea unit^recaU* 

howeverVwas nol obtained. Instead, It appears that these bteginning readers 

normally funttlon In a manner similar to that ^ 1 nduced by the word choice 

^nd reversed reading conditions,- In other ^ords, thfcy focus attentiofi on 

making word level decisions. This orientation toward the word leveTdoes 

not mean, that children are insensitive U> syntactic of^ sernantlc information. 

Several studies have indicated that these' code levels are used^in reaching 

♦ ■ ■ 

word recognition decisions (Klein, Kl e i n, S Ber t i no , 197^; Neville SPugh, 
l976;^Webe,r , 1970), The cri t ical- di f ference between beginning and fluent 
readers appears to t^e the level at which criterion decisions are focused. 

This difference is further illus*trated by the target word analysis. 
As' shown jn Fl'gure 3, the second grade subjects do not mention significantly 
RKDre target words in recaj 1 under word choice or reversed reading orienta- 
tions than in the norma! reading condition. While the subjects are able 
to make the appropriate responses to the orienting task, it does not appear 
that the target words represent sites for any type of unique processing. , 
For adults, the word levef decisions enhance reca^^ of these items; for 
second graders, the processing of each wprd (or many of th||words ) requ i res 
similar us^'bf information to make word decisions, so no local facilitation 
of target word recall is obtained. Fifth grad#^ubjects show signs of a 
transition toward adu 1 1 'pat te rns of performance. For them, the word cfioice 
task resulted i.n greater target word recall than in the normal reading 
cond i 1 1 on . 
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As reading skill develops, th^ processing of written codes shoufdh *r 

be'^come" nK)re differentiated, thus allowing the *crt terion fc^cus to bfs estab^* 

llshed at the thematic lev^l . » As hypothesized for adults on' the word levei. 

tasks younger subjects' idea level representations of the stories are 

an Incidental outccnne of us I ng " contextua 1 information to rtiake word recog-" ' 

nition decisions. This type of incidental representat fon may be sufficient 

for comprehension of simple stories that match well with the reader's 

knowledge of the world (Stein & Glenn, 1978), but for more complex Jr 

unfamiliar material, s t rateg i c e I aborat i on of the Idea unit structure may 

♦ 

become more important. 

Implica tions for Instructional Issues 

The debate bver bottom-up versus top-down models of information pro- 
cessing in reading has generally been conceded to an i n te ract i ve^ v i ew . 
Rumelhart's (1376) model provides a nice illustration of what this Inter- 
active process might involve in fluent reading. Independent knowledge 
sources operate in parallel on the various i nformat ion codes available / 
in written text. The i n terrT>ed i ate results of these analyses are coordinated 
by a £er]>tra1 decision processor which evaluates the probability of incoming 
hypotheses and provides feedback wh I ch directs further process 1 ng . , 

The major instructional issues raised by this description are: (a) how 
would one foster ^the development of an Interactive system, and (b) what 
factors can account for the variations In performance that are observed 
among students? While these'are extremely comp lex^quest i ons , the perspective 
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derived f^on> the current research attempts -to address these Issues. The ^ 
M lustration that differences exist In thl^^evel at Which Interactive 
processing can occur suggests that Intermediate levels of inslnuctlon might 
foster the coordination of Information around different criterion levels. 
Indeed, the interactive use of Information at, the word level appears to be 
a major <:)bjecti^ve of many primary level basal programs* For example, Jn 
the third grade workbook accompany i ng, the Houghton-Mifflin reading series 
(Durr, LePere,& Brown , 197^), of the exercises deal sped f i cal ly wl th 

word level dec i s tt)ns , wh i 1 e only 26^ rec^u I re cr 1 ter i on dec I s i ons' about 
1 arqer un i ts . 

■ ( . • , 

What appears to be necessary are rrore anji better techniques for inducin 
students to subord 1 nate word level decisions to meaning acquisition. Again, 
this is where the 1 eve 1 -of -process i ng Concepts Intersect Issues arising 
from the consideration of strategi c , behavior . In a report of interview 
data concerning the goal of school - re 1 ated reading, Carney & Wi^nog'rad (1979) 
indicated that a sizeable proportion of poor readers from second to eight4i 

V ^ ■ 

grades, in contrast with above average readers, did not conceptua 1 i/e 
reading in terms of meaning acquisition; rather, they focuse^ on lower level 
constituent codes, mainly word recognition. This lack of metacogn I t i ve 
awareness of the goal of reading would prevent any movement interactive 
processing at a thematic l6vel. 

This issue is closely related to the skill hierarchy approach to 
reading instruction. To the extent that the subski 1 1 becomes the criterion 
focus for attention, I t wi 1 1 distract f rom comprehens ion ; th ! s I s 
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demonstrated by the adult subjects ' 'performance ' i n the reversed reading 

• V • ...... , . 

and letter match cond 1 1 1 ons . To promqte integration of the subskll ) wi tf^ * . 

existing comprehens i on processes , I t should be Introduced In the context 

^ ' / .• ■ r . ^ V ■ 

of a meaningful activity (Heacham, 1972; Brown, 19786). Furthermore, it 

would be advantageous to ut i 1 Ize coniTen)^ materials from an area in whioh 

the student is familiar. By working on skii.l development tn I nd i v I dua/i ly- 

selected content fields, one can insure that students have top-* Jown strategies 

available and thus wl 1 ]• jfre better able to subordinate lower level criterion 

decisions to meaning. Practice in this type of situation should most /' 

rapidly integrate subskills into the i nteract ive system which defines 

reading fluency. ^ , 

Jl^t is premature to elaborate instructional procedures based on present 

perspectives concerned with the development of reading fluency. However, 

the issue is clearly relevant to instructional practices and therefore 

further research' in this area is warranted. 
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, Table 1 

^ form of Oi^lentlng Tasks 

I . .... ^ 

Example from one sentence' In a fifth grade story: 
Normal Reading 

The long day without rest and the running after the deer was too 

much for Warner's strength. * ^ 

Word Choice ^ 

The ' day^ without rest and tThe Vuhninq — the deer was too 

other ^ from 

•r 'l, , cl othes ' - 

much for Warner's 



strength* ^ ^ 

Reverse Reading 

"n. — 

The 31121 wittjout rest and the running — the deer was too 
much for Warner's — ^^^ ■ ''^^ > 
Letter Match 

The day without rest and the running the deer was too 

z i o I . hator 

much for Warner's — -" ■ ^ •^■ l'— . 

nesadj i u 
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Table 2 

Means and Standard Deviations of Number of Idea Units Recalled 



Group 



Second 



Fi fth 



Col lege 



Tj'eatments 



M. 
SO 
M 

M 

SD 



Normal Read'ing Word C{ioice Reversed . Letter Match 



10.2 
I4.2 
11.8 

9.6 

i4.1 



9.5 
2.8 

11:3 
I4.6 
8.5 
A .14 



9> 

11.3 
i*.2 

l4.'6 



8,0 
3.7 
9.^4 
^.7 
5.6 
A.O 



Il«v«1i of Procli|f lng 

1% 




( 



Table 3 

Means and Standard Devi at I ons" of Target Words Recalled 



Treatments 



Grade 




Normal Reading 


Word Choice 


Reversed 


Letter 


Mafch'- 


Second 


M 


ir, ^ 3.5 


3.8 


m '• " ■■■■■■ ' 




, 1 




ID 


1.9 


1 .2 


1.9 


. 1 , 


.6 


Fifth 






5.6 


'%5.0 


I4 


.2 




SD 




2.1 


1.7 


2 




College 


M . 








2 


.6 




SD 


,; 2.3 


.2.8 


^.2 


\ 


.8 



erIc- 



5J 
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. Figure Captions ' . / ^ 

Figure 1. Recall as a function of orienting task: college subjects. 

(Treatments above graphs underlined by a common ^llne do not dlffbr from each 

other; treatments not underlined by a conpon llne*do differ, £< *«05»^ 

« 

Figure 2. Recall as a f unct I on of or I ent I ng task: fifth grade subjects, 
(Treatments abovp graphs underlined by a common line do not differ from each 
other; treatments not underlined by a common line do differ, < ,b5.) 

Figure 3» Recall as a function of orienting task: second grade subjects 
(Treatments ab.Qve graphs under 1 I ned 'by a common line do not differ from each 
other; treatments not underlined by a common line do differ, £< .05.) 
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IDEA UNITS RECALLED 
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X 



X 



NORMAL 
READING 
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CHOICE 
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/reading 
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.Word Reverse Normal Letter 
Choice Reading Reading Match 



0.0 




NORMAL 
READING 



WORD 
CHOICE 



REVERSE 
READING 



LETTER 
MATCH 



I 



Normal Word Reverse Letter 
Reading Choice . Rfea^ing Match 



12.0 




NORMAL WORD REVERSE LETTER 
READING CHOICE READING MATCH 




I 



Word Reverse Normal Letter 
Choice Reading Reading Match 



\ 

6.0 




NORMAL / WORD REVERSE LETTER 
READING CHOICfe READING MATCH 
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Normal Word Rev«ri« L«tt«r 

Reading Choice Reading Match 
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Reverse Word Normal Letter 
Reading Choice Reading Match 



6.0 



5.0 - 



TARGET WORDS RECALLED 
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O.oL— ^ 
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